. Aerosols were collected on 480-pg cm-2 mylar strips that had been coated with a 5-pg cm-2 layer of Apiezon type L grease to minimize particle bounce-off. This grease coating reduces the mass of incorrectly sized soil particles in the smaller stages of the DRUM impactor by a factor of 1000 [Cahill et al., 1985] . A 25-mm stretched Teflon after-filter collects aerosols with aerodynamic diameters < 0.069 gm. The DRUM stages were set to rotate 2 mm every 4 hours and were analyzed by PIXE to provide size-resolved measurements of elemental composition with 4-hour resolution.
Case Study of a Regional Dust Episode in the Eastern United States
Several extremely large soil dust episodes have been observed in the eastern half of the United States during the last 5 years. In this section, one of these events is described in detail to provide evidence that the dust originated from North Africa. The longrange transport of North African dust into the interior of the continental United States is plausible given that copious quantities of Elemental ratios using Ti were not included in this table because -30% of the data points for low soil concentration conditions were < 3 times the minimum detectable limit. Although no detailed aerosol mass distribution measurements were made during this dust episode, measurements of both the coarse (i.e., particles with diameters > 2.5 gm and < 10 pm) and 
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Frequency of North African Dust Transport to the United States
To determine how frequently individual sites are impacted by North African dust, it is necessary to devise a criterion that distinguishes between North African dust episodes and those of U.S. origin. Since the dust episodes at Virgin Islands National Park are known to be of North African origin, data from this site (1990 through 1995) are used to develop a two-part criterion that will be applied to sites in the continental United States to identify the presence of North African dust. Since the North African dust episodes are characterized by extremely high PM2.5 soil concentrations, the first part of our criterion is based on soil mass. The second part of the criterion is based on the A1/Ca ratio which is significantly elevated for transported North African dust ( Table 2) Table 3 . This table clearly demonstrates that the twopart criterion is very effective at distinguishing between dust episodes of U.S. and North African origin. For example, although dust episodes originating in the United States are common during the spring, none of the sites listed in Table 3 had a PM2.5 soil concentration > 3 gg m-3 and an A1/Ca ratio > 3.8 during the spring.
North African dust transport to the United States is primarily a summertime phenomenon with a maximum frequency during the month of July (Table 3 ). The frequency of North African dust events is greatest in the southeastern United States and generally decreases to the north. Table 3 also shows that significant concentrations of North African dust are present in the eastern half of the United States at least 15-20% of the time during the month of July. More surprising, however, is the evidence showing that North African dust is regularly transported as far west as Texas (Table 3) . For example, Figure 9 shows two distinct peaks in the monthly averaged soil concentration at Big Bend and Guadalupe Mountains National Parks (Texas): one in April/May and the other in July. However, the A1/Ca ratio has only one peak that occurs during July. The fact that the summertime dust episodes •; National Park. at these national parks are calcium deficient is particularly important because the Guadalupe Mountains massif is composed of limestone, and the minerals precipitated on the surface playa near the park are primarily calcium salts [Boyd and Kreitler, 1986] . Thus the high A1/Ca ratio associated with these dust episodes could not have been generated locally. In addition, the summertime dust episodes at Big Bend and Guadalupe Mountains National Parks usually coincide with North African dust events in the eastern half of the United States (e.g., Figure 3d ).
It should be noted that most of the sites in the northeastern
United States were excluded from Table 3 
Typical Spatial Extent of North African Dust Episodes in the United States
The potential impact of the North African dust on the radiative balance in the eastern United States will depend, to a large degree, on the spatial extent of the dust episodes. Table 4 June 29 1.5 x 10 6 29.6 11.9 July 2 to July 6, 1994
July 6 1.1 X 10 6 12.6 8.8 July 9 to July 20, Figure 1 and is based upon the two-part North African dust criterion developed in section 4.1. NA, not applicable.
dates, estimated maximum spatial extent, and maximum PM2.5 soil concentrations of all the dust episodes that occurred in the United States (1992 through 1995) that met the two-part North African dust criterion. Unfortunately, the spatial coverage of the fine aerosol monitoring network was not sufficient to permit this type of analysis prior to 1992. The maximum spatial extent of the dust episodes was estimated by determining how much land area in the continental United States had a PM2.5 soil concentration >_ 3 gg m-3 and an A1/Ca ratio > 3.8.
Almost half of the dust episodes (10 out of 22) were observed only within the state of Florida. These episodes were short-lived (i.e., < 3 days) and had maximum PM2.5 soil concentrations < 10 gg m-3. By contrast, the larger regional dust episodes generally persisted for more than a week and had an average maximum soil concentration of 19.7 gg m-3 (c• = 8.36). These dust episodes persisted for -10 days and covered -15% of the continental United States (i.e., 1.3 x 106 km2) on average. However, the largest dust event in 1992 extended over -30% of the United The average soil mass distribution for this dust event is bimodal with one peak at-0.9 gm and another > 2.5 gm (Figure 12 ). The lack of data for particles > 10 gm precludes the precise determination of the peak of the larger size mode. The presence of a significant submicron mode in the soil mass distribution is characteristic of soil dust that has been transported thousands of kilometers [Duce et al., 1976 [Duce et al., , 1983 Shaw, 1980 
